Introduction
In order to relate P-and S wave propagation to the static stress in a transversely isotropic aeolian Rotliegend reservoir sandstone ultrasonic experiments in the 0-84 MPa stress region were performed. In a true triaxial pressure machine full wave forms were recorded in three mutually perpendicular directions (Cruts, 1995) . From these measurements the stress dependence of the velocity, attenuation and dispersion behavior, of the different wave modes in different directions were determined. The results of these experiments can be helpful to the inversion process of relating wave propagation to (in-situ) stresses.
Experimental setup
The stress experiments with three oriented 0.2x0.2x0.2 m 3 aeolian Rotliegend sandstone blocks were carried out in a true triaxial pressure machine that can build up forces up to 3500 kN in each axis direction.(maximum stress 84 MPa.) In each of the six pressure plates one P wave and two S wave broad banded 1 MHz piezo electric transducers (Panametrics) were mounted. The transducers were pressed, with a constant force, directly on the rock sample. This construction deviates from experimental studies found in literature where transducers are normally placed outside the pressure plates. The signal quality improves significantly with this (new) method. The sample frequency was 10 MHz, each trace consists of 2048, 16 bits samples. The shear-wave splitting experiments are performed with S-transducers, polarised at 45 degrees from the main axis.
Theory:
The five independent dynamic stiffness parameters for a transversely isotropic medium and (Helbig, 1994) can be determined by measuring two pure P-waves, two pure S-waves and one quasi P-wave velocity at 45 degrees (Lo and Coyner, 1984) :
In which the first index of the velocities indicates the wave form and the second the propagation direction. Three measures of anisotropy are used (Thompson, 1986) :
Results
From the raw data ( Fig.1) it can clearly be seen that the velocities as well as the amplitudes change significantly when the hydrostatic pressure is increased from 0-84 MPa. Reference medium (white marble) experiments show that the observed effects are not caused by coupling effects between transducer and rock sample. From the five wave velocities the dynamic stiffnesses can be calculated assuming a transversely isotropic medium. As can be seen in Fig.2 the stress dependence of the dynamic stiffness parameter (and ) is, in the 0-84 MPa stress region approximately linear related to the isotropic stress in the x,y and and the stress in the z-direction. The and are both predominantly dependent on the stress in the (x,y) direction. Fig 3 indicates that the calculated P-velocity anisotropy ( )can be as much as 20% in the 0-30 MPa region. The S-wave velocity anisotropy (γ) is much lower. The static stiffnesses were also calculated from stress-strain data and show similar trends as the
ε dynamic stiffnesses. In the splitting experiments the stress induced anisotropy splits the S-wave into two separate waves of different polarization. 
